WO 2005/001525 1 PCT/JP2004/009119 

^ &IB -ft- 

[0001] 3fe¥SIS7^Alj:Bgu SfcKimXW:, ^^{SftSt^^mT 

[0003] #SIK©{S®^StLTtt, ^^WKii«ffl^«^r"t"5Bt4:*B>ttB<Jfc{EJBiff* 
[0004] BlSr^i-S^Sfemov N T % ^VH^/v^ H^«53|pfe, *^*y v^jfe, 

*a*fm«fe*ifAs#»f fc*LS*s, v^i*tbt>Sim^^«r^5xa^*tb, Afrits 

[0005] &mffi&m&2U±<Dmt>bm&L'rz>w&\z.n, m^—^r^mm^ 
[0006] mmmoi&mafmmtvxi^ tf7*±.\zy;v?;vmx&&ft(D&mmk®W!& 
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xg>jLM<kistci><D(Mx.i-f, ^nxmi^mm)^, ^^M^/jv^^m^ 

o 

[0007] #fF^ci^2^{i N T^/m^-t^mmmit^m^ptj:<th^im^±: 

mtzm-ikWiWk(D±.Km$fm&i. 40£xtx&v, mmm&wmx&zrmik 
mmm*&}&£tt^k*&mbtti&Bi$timmmmmm£frx\, ^„ wm-xm 
iz&tits, \mu.-?tt*x\ &m&&<mmmt(D^m^mm\zM&,irz>z.bfi s >x% 

[0008] l^u**^ m^m^mm.^nx^^i&RHmmmu^wim^a^mm^ 

*)-?Z>Zbtf&Z> 0 ^X^.t£Z>&W&$ihbbtiX\,^ 0 
[0009] #fF^C^l:#||5p:4-357134^fS 
<l#fF;£$fc2 : #M 2002-328202^# 

^#fP^C^l:S. P. Mukherjee^J. Non-Cryst. Solids, Vol. 48, pl77(198 
2) 

^#fF^C^2:J. H. Simmonsib.J. Non-Cryst. Solids, Vol. 178, pl66(l99 
4) 

[ooio] ^o-c> ^is^ p ^^©j:^, yt&%rmm<. ^r^m^tf 
umm^mti, £biz.m£k^mwL^m\<^tcb£, m^m^xtD^hy^b 
^mnzyt^mm^^ttmm-rzzb^foZe 

[0011] ^KUT^^^iUS, 
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H L 

3] zm-tt-rt/t^mmy^j* 

^l[l]:n L ^l. 37 
5£[2]:n £1. 53 

H 

5£[3] :/"n -0. 2<n <^n +0. 2 

H L H 

H L 

3£[4] :1. 25^n ^ 1. 35 

L 

5£[5]:n ^ 1. 55 

H 

5£[6]:V~n -0. 15 < n < V~n +0. 15 

H L H 

(3) ^550nm^*5lt5Stt¥^0. 7%J^TT\ ^430-700nm^*3tt-5Sl^ 

5%^T-efe5tfiis(i)^«(2) \z$m<Dft%mm74'i'j*i 

(4) SW7>f /VA©^>T9'<>'©ai§*^:t*fl5$*S0. 1 m mUTX*$>Z>mt& (1) - (3) 

^mm^h^m^hmitrimmxh^mm cd - (4) <dx ^iw^ib*£<m 

(6) mwmmi)K mm^mm^T^m^mmxh^>mmi) ~~ (4) w^-m^ 

(7) yt¥ m(Dfcmm±i%m7^^x*&&m§z en - (e) <dv ^^ie*^ 

(8) mytm^my^^xh^mm (7) ^fsmcDft^ji^/w, ; 

(9) iufS (8) IE«cC7)^^^m^^A»{S©$f^)l^ttb^TV ^ffiOR^l 

(10) fufe(9)1Si»tOStm«^ 

<5o 
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C0012] ifmmz.&h\^ yt&ttmtmK. ^r^m^w^<, ^mm^mti, £«b 
[ooi3] miwmw<Dyt¥mm7^^(Dmffii&mwmx*ibz> 0 

[0014] *mw(Dft^mm7j^(Dmt7^Mz.mm^&mmffimtvTi^ lmmj? 

^y^^-hmm^-fls ^y^x^fi^, ^y 

}f©#f/e>vh£V\&-C\ i?T±^;\s±/Uv—^ ^°nt°^-^/Hr/H3— t>yr 

[ooi5] mm^nm^m^m^mmn,±m^xx^x^tcm^mKmm^mm^ 
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[0016] mmmnmt^x^ mmmm<t^m(->^T/u^)mm. ^mmmmt 

[0017] mm^mmzm-tzm&Vfffimb^Tte, Mjfcma^ (D/^v^^^m^-^ 
[0019] ±tzmm#:mm&^'fz>m&fcmftm, ^^^#^2002-321302^^ 

[0020] i^7^^A(Mf5iifi0^7^^fi^4, £?l£L<«80 o CJ^_t, £9 

$?*L<«ioo-25o°C(7)tgiST^So tf7*&m&m^<D£oi t ^\,^mwmmfa 
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[0021] mtrj/i'Mz&mi-zmwmmoftttft. tiitt^n^fyd^^ 

¥^t(Mw)t, iifif 10, 000-100, 000, £mXf*25, 000-80, 000, 
<tt)0*b<tt25, 000-50, 000T?fe5 o m*¥^J^*^-(D .fc?&$$ffiK:fc3£ 

[0022] aW»li(Wl^t(Ii¥«^t(Mw)/ft^^i(Mn))fi#tfi| 

ps$twfcv>ds, a^i. o-io. o, 0-4. o, xwtL.<m. 2-3. 5 

[0023] **wo3t^MJi7>f^At!:ftffl*t- zmuy^Mz. m9M&m<Dmzm&M& 
<SAs-?^xh&\ B&mtLxt&s to&mfettfc^ifi, M%-t£, wsmn^-.mt 
m^m, yt&T&m. mm&feWs mw-mwum, ^&^mm^m^ 

Z>t)K I^tllOOHSBI^U, iiSO-sm*^, 0*L<f*O-3a*gi5T*fo 

•So 

[0024] m&yjMommte. #?£l< ^30-300 M m> «t«5 

£?£L<te40-200 ju m-C#>5 0 
[0025] -e*>5ii:36S0*b<, ftflcWWi, 2sW7>f^ 

[0026] S0^^A<D^V7^^<Z)^$*fc«i«$«, 0. 1 ix m£XT~etbZ>Z.btm^<, 
0. 05 »m&TX*3bZ>Zktf£bfc&&V\,\ mtir?4/i'J*<Dyj9Jl'<D&&1tfZtem 

[0027] y^MVte, *^^©32fe7n*ffi^-fi$as^«»Srfflv^-CSa3ei-Srfc^-eft 
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[oo28] mw?<</vj»<Dwm®if&fr<D^m^ o. imm%^rxh^bmi-t.^ o. 

[0029] l¥3§tt;&#te> SW7-r^i»^»*'^^^^*200J^T(D^i®-efc^, 09*. 

[0030] £^^A(DtafpPi^7K^tt, £?£L<teO. OlM%^T\ J^&^L^iO. 007 

a*%^T-efcSo mm&mfto. oimm%^m^t. ^—v^—hmtm^y^ 

[0031] &tt-7j/^J*(Dmft}W.7km-Z, ASTM D530(C^V \ 23°C-eiilP^S*L--CliiD 

v\ mm&iif&mzn v^b^x^. ^—^—hmb<7)^m^^]±^^b^x^ 
[0033] ^;v^— mmMmmbvxiz, ^-rwcm^m, yy^wm, m^wmM%m 

[0034] m&fam^te^^^&bvxtts m?vi±m%})VJ»mm, m^&wm^j 
mteb*mm-rtii^\ 
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[0035] m^4/i'j*%tfmirzjmbvxtt: > mm^^r-y^m-utc.\-mmwmm^ 
[oo36] T^zm^^mmnmj&mmzum-tz>m&, Tf^z^-rzn mm^^^m 
[0037] ^mm^m^muy^j^(D^y^(Dm^tcitm^o. lAimJBAT^-r 

&M£tlft?'(X&m\,^ (2)^-rU^Ortffi^PVD(Phisical Vapor Deposi 
tion)&ft^fcJ;!K TiN, TiAIN, TiC, CrN, DLCC^T^t^K^*— *V)ft£f 

[0038] r©j;5^-r^«, *ffi««asi*5<, mi^^/h^v^cfe, mbtizmuy-f 

[0039] Sfem*S»*©ftV^>r^SrffiV^fcH:J;9, ff^tffc&/Js*<1-5::i#RriJ&T? 

#*L<f*RatfS0. 1 /i mWTT*fcS 0 
[0040] ^fft^Rairfi.JIS B 0601-2001 fc£^X&m£tl& rHtflf¥*&*$RaJ £H0 
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[0041] m^-f^^^y^cDm^tcltm^O. 1 nmMTK-t%tctfXDZ(Dm<D 
[0042] */c, SW^/VA(D#^^^^-*^^<-r5fcfe<7)^^LT«, (Dig 

[0043] ^^O^^IS^^Srflt^-f-SyN— K=i— hJifi.JlS K5600-5-4T*^ 

i^v^—>^ m*^^ T^y/^, i>^^r^yi^— hm/j;irowffii 

^-k=-w^;*5J:^ r.m<k^mteb*<Dmm^-h^-htfPt\teb°&m? 
[0044] *»igK:43v^tt, ytBUtimtm<. 

TIBM^^;[2]*5j;T> 4 [3]«fc-rwi:^^g^(9, TIBM#^;[5 
5£[2]:n £1. 53 

H 

S:[3]:V"n -0. 2<n <V~n +0. 2, 

H L H 
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5t[5]:n ^1. 55 

H 

5fc[6]:V~n -0. 15<n </*n +0. 15 

H L H 

[0045] /n— K=j— hJiH:tt % mmzxo^ K=— hJi©JSJf*©f|SE, fttf Ptt^coi*] 
[0046] ^-K^-h®^^— Sr^$*5*§£>K*5VvT\ @Jf^^ffiF«BSihttSriWSE 

^ms^rtgT*fc6tv^^:T\ minis', m\&>y**—v^ mtmm. WMtm. wt 

— ^Lfcm^^(IZO) > T/l^?A£K— :/Utlfcfcffi#&(AZO) . 7vm*:V—Zf 

bfciMb«(FTO)3&s^*u<, jS^ttSrjfiti^-cts^v^^d^s^br^*^, i 

TO, IZO, ATO, FTOaS£e>te#f*U\ ^©7^5-fit ; f-O^S«:, — 

[0047] ^— sr&w***»-a-ii*5v^, p^is^^-r^-a-^fi 

^mm&£.T$*:<Dm<D7vmffim, ^v^-i^mm, ^^>mm, ^u^mm, # 
y^y—j^mm. ^v^^mm, ^mr^v^mm, ^m^v^ 

[0048] /N~Ka-h)ic7)^^{i#«JPS$^-r. 0H*.ii, K=»— WlJI&ifcfflfcX 
[0049] MfOff£ii, $?3=L<teO. 5— 30Azm, J;«9^b<^3— 15AxmT?foS 
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[0050] ^mM<D^mm^^<Di&m^mn^T^/u^hm^ti^>o ^ro^w 

n Si. 37 

L 

i£[3]: rW" -0. 2<n <V~n +0. 2 

H L H 

S:[4]: 1. 25Sn Si. 35 

L 

5$[6]: y"n -0. 15<n <J~n + 0. 15 

H L H 

[0051] &mtfrmm<om&n* ^<thim^h^ti\tx<, &m-&>&\ &mift*mt* 

L 

[0052] iTP^Hl ^^y^^^4 3 ^^/J^/ t ^^m^^mL^0^^4#?L®^:-efeS o % 

$f*L<«20-40^%^fc6 o 
[0053] W\^%m i ^m^t^rn^f;V(D^Wmt\,X\^ v-y^^Tn^/P^itjt^^ 

[0054] i/^^-Tn^M^ *H^fF!g4,402,927-*§-4^ *H^fFf&4,432,956-S§-4i 

^.t^H^fF^eio.ses^^iicpfi^^Tv^^ic, T/i^^v-v^ 
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137,279^^ ^H#fF5,124,364-^^^(Cifl^$tbTV^J;5^, WWt 
[0055] C^T\ #^¥5-27901 l-^-^^J;t) ? #M¥7-138375^#^M^L-CV^ 

[0056] i«i»7K^^»xatt, ^^m^^mm^m-^m , &sv ^jeiaira 

x^/v\H\zMMt^mm^m.m^t^M, ^m^^x-hm^x, m^t^^n 
[0057] m*.it%m\^m v ^mmt^x &mt. ^y:/n/ v- 

/K V^=£->, ^<V-EV, N, N-v^vMvW^XSlK, ^HM^vW^p 

[0058] *ytftOXe^fitt*^iSff fctLS*^, i©RJ!^*©*5*jKfts 0IJx.tf* 

[0059] ^y#3iTn$VW>ffi0W3:, a^Ojg^BB^Jfcfc <fcoT g ft 
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[0060] {SB^I^i/y*Txny;i/tfe5f^(D, Mj&jjmfemzftm&ti-r, Mx. 

[0061] ^S^JJWhyy^^J^tfc^ttfc^TLflflC^b-Ctt, #^2001-233611-^- 

*i/ffim, t^^mffis y^mmm. w&mm, y^-y-^mm, y^y-^mm 
% time-A<wites mtvmmtmm, m^-mmmm, ^*va^mm. tk^i* 

[0064] #38811 fciasvvr, IS/Bilf^®^bT^^^-^Wby2/^ct I ^i5:$n/c#?LW 
[0065] 7y*WIIBttSI$i&K:J:53te<0tt^ 
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^f->'7^n^atV>'=37— 48m*%/15-35fi*%/ / 26— 44M*%C037C 

[0066] OT7/i^W5^M*^|fii*ft^feir;to^ 

tt, tib (a) - (c) 36>b^s»*>fearitLSia«±©^^d»e>^$nfet>o-^ 
fcox, ^H^fc, -(o-si) -o-(^;^, mtti )^sr^r-r^©t? 

m 

(a) ^ (i) : SiX tf*5 ft&W&m (EAT, (0 £V ^) 0 

4 

(b) fufB'fb^ 0) <D&t£<khim<DnfrMfcfrM2imm (J^T> fb^#j (ii) t\ >5) 

o 

(c) BtTflB-fb^* 0) <D^<thlU(D^^M^M±^m (^T, fb^#! (iii) £v ^5 

)o 

[0067] tulS (a) (Dfc&m (i) &C*5V >t, Xfci, ^^Jm^^t^^^D^^^- ; fi 

[0068] me 3 W4'-Ct>>'fb^(i)ibTf*,^(i)-l:RSiY K«f,R(j:f jjlS«:ttt 

a 4-a 

[0069] W&a^LTWrkJ;^— ffiO^HbzkSlfSfcLTtt, ^A-S, xf/H, 7nt° 
S;^P^yf;H N ^n^^g^if ©^nT;l-^H ; 7x^1, 4-^ 
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3, 3, *=f-)V-2>, 3, AsfrXTftt tV^ 

jfc^«rM^-f 5Cit*s-C#So ^h<D^Xh, &&<D&S,&, A^mM&s t&BiM 
LV\ 

[0070] SfigSsS (0-1K133 V^TY^PTk^ttS^-t-o rrT\ JP7fc^W43Ett, 0rMte: 
±0»*fc»4^^K©#STicSD*^»b-C, -(O-Si) -O-M^^r^C^rUfeS 

m 

g£v^ 0 

[0071] *P7K5^?tt»o*^JtUTf*, ^Hrv'S, ^h^v-S, /n^liS;^^ 
=^>g ; 7th^I N 7Pt 5 t-;^^^l/ii*07v';^^>'i ; (- 

0-N = C-R' (R")) s x/^>S(-0-C(R') =C(R")R m ), 7VS, T^rv-£( 
-0-N(R')R"), T^KS(-N(R')-C(=0)-R")^if^W btt^ rt^©^ 

33v v-c, r' , r\ R"'i^ ^tb^tim±\.x7kmm^tcn--ffi(Dmkfcmmzm 

[0072] ib#^(i)-l^L-Cf^, x^CO-l^s ai5SO~2©SE§!i:^fc5^f^fc^tfW£bl\ 
^(DA^MirLTfi, T±h*^7>M, tt^y^y^yM. ^ 

s^y^ym, r^y^ym, r^/^y^ym, r^yvym^t^mfhti^o 

[0073] atfOXfo&^b^T^^yi/^ytVXi^ ^h^h^v'v'^ 

V^l/7yt£¥*®mX%, a&lXhttfrtf/hVT^^yisvyblrX^ 

^y^yteF&fimx^Zo -^fc, a^xh&y^/isjf/yT/^^yyvybi-Xte 
, y^/uyth^yyyy, y^/v-y^b^yy^y, yy^^y^b^-y^yvy, *s 
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[0074] ik&W(i)-l<Dft+mtemzMm&tlt£^-t>K40~ 300-efe5<D^5$f*L<, 100 
[0075] (0 ^>^^<^lffi(D^^P7K^f ±f&!&x*hz>ik&m (ii) , *5iWb^ ( 

o <D'j?t£<hi>im(D^^j&ftm^&mx°&%i\i^m (no co <Dim&t 
[0076] (ii) 4b^mb-a-^ (in) «\ M;tf* , si (or) (Tmm<Di%4kfcmm&m-r 0 ) 

4 

T^$tLS^«^b^T/^df->K^, ^/Wt[H 0]/[Or]^i. OJ^±, Mx.t£l. 0 

2 

-5. 0, #mxm. 0-3. 0£&6*O7RO#£T, m7kftMVXWZZbfrX*%Z> 
□ *P7K^¥tt, 5-ioo < C<z>mSt?s 2-ioou#fB, ^£}f#-r.5^};iJ;9?T5w 

[0077] fb^ifc (i) &*P7k#«?i-54&£\ jfi&StOSCTttSKSH£fflL-CJ:v\ teffli-5ftfej£ 
[0078] fflv^SBMWKfcU-Ctt, ^icBB/t^ftv^ mm, ^on^SI, ?^m, 

[0079] HU|S^M^Wjt^«9^, TKBfe-fb^-MJ^A, *»^/w^A*if©r^y^ 

[0080] fb-a-ife (ii) ss^im-a^ (m) ©^*w:w^J:ftyls*tu5^v^i^ mi%, zcDmm^m 

^•^4^200— 50000f5H"CfcSo 

[0081] #te0jp£$*b&v^ #>&<Dftmz 
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[oo82] mmit&fakL'Xte, temmik®&-m&)x*ibz> 0 mmmmtL-x^ sio , ai 

2 

O.BO, TiO , ZrO , SnO , Ce O , P O , Sb O , MoO , ZnO , WO t£g 

2323 2 2 2232523 3 2 3 

oim/c{42s^±^^tf^r^^^5 o 2m&,±(Dmmmitmt\^x,Tio -ai 

2 2 

O , TiO -ZrO % In O -SnO , Sb O -SnO &&m~r%Z.btfX%% 0 ZtlbmU 

322232232 

btezm&mitmcDM-m . *5<fctf (c) ±ih (a) t (b> t<z> -ma^^-t-^cD^ 

[0084] ^STO^-(D^^^lffl?L^^-r5#?LW^ i bc7)-^feo-ct 3 J;<, fc3v^&B?Lra 

MfcMbL,Xte, 3, 3, S-hy^/V^-n^ntWhy^h^rv'v'^^, ^)V-2>, 3, 3-hy 

W£b*hi?Z>^bfcX%Z> 0 
[0085] ^^(DJ¥^^l-50nm, #^5-20nmCO|5IS-Cfc^<Z)^^bV\ ^Off^ 
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[0086] ±.m<D^\zmimmmtmmm^xx^m2mmm<m^.mm^mt^xm 
mmxh% 0 

[oo87] tat, ^mKnmm^wn^mm^t^Kmm^tzmm^xx^yt.tcam. 

[0089] fc*5, ^0#?L«#lWO|B?Lrt^±|E^fo5V^^#:^^LTtiV\ C« 

[0090] »4 3 ^»i^-C)^^«#^C$lJPl^i^^V^^ N 5-2,000iim(©«iia^W* 
L< % 20— 100nmtfS£<9#mA\, 5nm«fc«9Vh£V>^ f^iaotfiat^^S 
igKl, 2,000nm£9 1 b*tV^ 3Wtt#ft«Hi:*<&0, &ifcKttSC 

[0091] ±m<D£?temm*Qmn^<Dmi£j7mz, mz-tt, ^2001-23361 

immzmmztixtov, ^mm^mx^mm^mn^-n, z^mmzti 

tc^mKm^^xmm^^t^x^^tc-m^mm^x^mm^w^^ 
%m\<^£bx%z> 0 

[0092] mwmm^fDm^&n. mzmmztifo i&m^mm^m^M^x, 10-3 
omm%xfoz><Dmiik^\ mmw^^-(Dm^m^<Dmmx^t^ famm 
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[oo93] m&mifflm*fc, ftmm<Dj&vm^z>zkh~?%z 0 &mm\z.m^z>^m®-m 

^vv^ya^K ^u^y^— -7vk Wtm^^W^—^ 

^*t5*Pfi©taStt, iiS50-200°C, 0*1X1280— 
[0095] ^WC^T, <B®*f*S©ff$W:, 10— lOOOnm, £?*L<J3:30— 500nm 

[0096] liftf&^J;?^, K=*-Wf <£>©#r^n fci&Jgtfr 

H 

mm<Dm$T^nLb1)K 5£[l]n £1. 37, 5£[2]n £1. 53, *5<tt>^[3]/"n -0. 

L H H 

2<n <V"n +0. 2Sr«jfJ£LWttHT'fc?>i*,^:[4]l. 25^n SI. 35, 5£[5]n 

L H L H 

£1. 55, jo£U*5£[6]<rn -0. 15<n <V^n +0. 15, £WJ£i-<5C:i:j&S#F£U^ 

[0097] *l!^©)t^ii7^!j;, «550nm^*Dtt5Stt^^0. 7%JMTT^o 
^S430nm-700nm^*3JtSS^^l. 5%^T^fc5^7W'£b<, 
Onm^&ttSKtt^tfSO. 6%J^T^o^;R:430nm-700nm^:&tt£Kt}W 
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[oo98] frmw<Dft¥mm7j;^<Dmmi&(D--m%mi^i- 0 mi\z.^-r%^mm^ 
^/va5o«, m^T»fb, m%74^j»mi\, />-k=- hi 21, tga#f^Ji3i, 

[0099] ^P^C0^^ii^^A^*5V^T«, Itft^A'Alli:^— K=»— hm21t<Dm 

[oioo] -fy^—mu, &tt^^k^—h*^hmb(Dmm&<Dtt^&&rffa±.*n 
mm, 7f-v^-T;^u^^mm, ^v^y^r^-v^mm, xv^yr^mm 
mm, rw^mm, ^v^^mmm, m\^=-^-mm\f=-^m^w, m. 

[oioi] m*x«h, ^m\^mt^m^^xi/^\%^j^^^>^^m^mm^ 

[0102] ^I{^<b7K*#^^J:t>V*fcf^yy^^^#^^^-r5miLT^, ^ 

max, #vy?z?^mm, *m#v7^^mm, ^wv-^^^.^u 

[0103] ^A-r^^lttSirLTfi, ^/^V^fc«^cDf|^^^^b<, JM^ltt^te, 
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